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(54) INFORMATION RECORDING APPARATUS 

(57)Abstract 

PURPOSE: To stabilize a servo operation by a method wherein, in a 
recording apparatus by optical modulation recording, the power of strong 
irradiation light in a recording operation is kept always proper and a stable 
servo signal is extracted even when the period of reproduction beam light in 
a recording information pulse is short 

CONSTITUTION: Reflected light of light which has been shone at a disk 1 
from a pickup 2 is received by a photodetector 3 which has been divided 
into two in the direction of an information row, and the power of strong 
irradiation light is controlled by a microcomputer in such a way that a 
PPCN signal generated by a subtracter 31 and a divider 36 becomes 
definite on the basis of the output of the photodetector 3 with reference to 
the strong irradiation light. In addition, on the basis of an output from a 
photodetector at the scanning rear part of the photodetector 3, the power 
of the strong irradiation light is controlled. In a recording operation, a servo 
signal is sample-and-hold-controlled according to the length of the period 
of reproduction beam light. 
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fc 2 S0> Jfttt ^^5*> co^v >KW3t^ 17 — ic^r-r 
6 tula 2 fi^s**^** e> ©ifoigni<5v *T3ftV^ 

im*m3] ^y-^»ft5««Wo*S:E»jBE*^ 
iML, ^<^*^17— «{b^JSCTE»i««cJi^ttffi4r 
ftftttbab* E«K*^«*SrEfiW-*««E«gllKi 
*5V^T, Efl^*JifcE«W-^#*«MojBft*ift*cSI 
HWtcii[^U(-ia^J$Hfc2fi<D§3fe*^^^Sg3t^ 
r co 2 IE co g:^-^ (7) M5it*«-J:SE*JK 

*©$**«*6>©«fl^V>t, '>ft < t 2@<D 

BU+U ^<03t^!7-*{t^JSCTE«j«fr±^tt«S: 
SMfrfrLfc, E^^^WWtrEAi-SWttEftttB^ 

[fS*3S 5 ] v - 3P»ft S«»««>* *E««*(- 
HMtU *co5fe^!7-*{bJc«CTE»jBt*±ott««: 
E««*l2:««S:E«rt-5««E«*lli- 

^ y — 0>nfc & fe a> b ae>R£ b fc® a T^b $ * 5 r7 

L/tWWHtts-t oft/Hi K*f It fo fe A» b bfc^ 
IciiJ^ft t ft § f/hO/^ !7 — £ ft 5 «fc 5 v ^JHtt3tetf> 



(2) #&fW7 - 2 9 17 9 

2 

6 ] ^r7-dsS*S«««^>*SrEftjSE«s:^ 
BBttU *©*^l7-K{bl-*CrE»li*±o««4: 
»b*L«>, E«K*^««*E»i-5»«E«g«»2: 
*5^T, 4>ft< £ *> 2»ofitt3fc<£> 5 ^co^f$tt3fc<o 

5&/hcD/^!7— t ft£> J; 9 ^V^M*<£>^!7— SrfM» 
t5»J»fS!^ - t ^5i#*E«§S 

Mo 

[»**7] ^!7-^»ft6**«^*«:E»iJI*l- 
3Eft*b«>, E«jKfr^««*E»b, E»8H*tt>£><0 

sit* * mmm s nfca#B & *ri- s xtfesns ± 
20 \zM&xft&&m±<o&&tiw<Dft&L&mk&&m-rz> 

««E«»«^*5V^T, Eft»*fc#k;h,SKI*#tf>5 
< R»3fe*- £ 9 # b tt5 xK« r. Oi§ v ^tt*co 
i *«*i:i-S««Etia6«o 

[If ^ 8 ] ^17 -dsm ft <5 **«0>*«rE«HE*^ 
I»t, ^0*^^17— *ft^i6CrE»iK*Jh<o«SBSr 
^b-arb*. Eft«tflci-««SrE*b. ^>ft<i:t>2@ 
co^tt*<D 9 *><oav^Hg»*^a6<5< R»*«>j»*^- 

Ti^— sR«#«r^*-r5«*E»3e«^*5V^, gtflS^ 

[0001] 
[0002] 

W^^ttCDtlRj«^»!9»^Sffif«Eft«rtBjK 

LTCD-Rf>f ^^^SlgStt"CV^o CD~R 
^ ^ »E««E#lciliS 2 bT«f««rE 
50 v^*^**W*S;S:fflV^St>OT*>5, 



3 

[0 00 3] "Thermal model ing studies of organic 
compact disc-writable media" (APPLIED OPTICS/VoL 
31, No. 7, pp. 909-918/1 March 1992). "Laser recordin 
g onan overcoated organic dye-binder medium" (APPL 
I ED OPTICS/Vol. 23. No. 22, pp. 3950-3953/15 November 1 
984) ^(Djcmc&tl^ CD-R-r >f *^tf>1f|jgtt\ 

[ooo4] mimftmnmmmmmm&TF-r^vy? 

(71/- A#-^fi&co^ffiSr75«c*p»bfeOd* 

^OiSfiS (Recommended Optimum Recording Power „ 
T, Trorpj 5) ^W^Aa-KBf (Ab 

solute Time in Pregroove, £*T> Tat I Pft#j £ 

[0 0 0 5] 2^^^^ l^iR*3t*rfl8itb«#(0|B 

»*«r«ft«» («%) JcSeifti-S3t*ft*, 4tt3t» 
^*3d^©««*»KJ*3t*^mbfe«# (High F 
requency Signal , Fhf«#j hW~TZ>) . h 

9y*zs?M9t1tt-& (Trucking Error Signal , BIT, 
rTEff-^j , ^^#J»«# (Focus Error 

Signal, HT, r F E{f-^j K^TS— ;/ 

S> KT^7 P 4^e>^TE^f^ibAT I P«*<0^|B« 



(3) ¥tm¥> 7-291 79 

(EFMW) ^t°2/^T2/7 , 2^W^-r^ 0 14tt^ 
1 £lH]iifc£i£3^— 15WAT I p«-g-Srt> t je: 

«B»**W»i-Si*««l»*-e*>S. 16ttFE«#-, T 
Eft fcil:ey^ry^2 «r»J»i-5 if— tfHK 

^Ty7 P 2^Wt5 0 

[0 0 0 6] BUtt^y KT>'7 p 4(^rtgp#^^-r7' 
B, C, DC04®(0*®^^ (g**^) 3&>&tt0, 

EflS*LT^5. #%ttX««A. b, C, D^^t 

IV«j» «KK-*EE&&#) 20, 21, 22, 
23{CTmjEK^&£*LSo 24fi»l3(L»-e*) . IVf(| 
^20, 21, 22, 23*>fe U **»«3fcA 

20 srm^-rs, 25, 26HtJp«»*-e*> 9 , vvv^trm 

[0 0 0 7] ^(ci!jmc:oVM:^^5o fB»tf>SJif* 

^KiJ; 9ftt>tiZ> 0 

(1) ^nys^ft^cii? tr^^T-/^*^ ;* 

4lt7^-y9CtAT I P«W6>RORP©It 

(2) ^^^>8T*f5ti:^tLfcRORP(Dfi^r^lOfB 

(3) 01<Z)E«M»#^17— -Cr^^^ l KSB*IHfB» 

(4) ±Efi*BBB»**tfc«**:W*LT, 
R»©#fM4*W»J» 6 lc*5V>T SUS-r 5 r. t K X *) IE 

(5) E«^!7— dSig^*>S#^^tt»2aiSf^ii 

[o o o 8] mimmzxmms<v~&»:&z>h* 

^Ty^2SrBf^08BftBI*&ffi«*c»tt*^ ±1BE« 
✓N°y-(c£i9iE^|lte-r£o J^JiC7)J: 9 {CUT, iff#i 

[0009] %^^W*o|gft»4T9W«Cft3$it 

50 LT#^BB64-1856*>&«^B»^$*xr^5 
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[0010] z<D£otemnm»mmz&\,*xm^z>7 £ 

4 ^2<D — Mb LT, ^19{C^rt>£>^£>3 0 019(C*5 
l^T, r^*^ lit ^S^52, ^y^/W- 
:/54&tm«55<D^Jl^ibft£o ^y^/v~^54Ji. x 

[0011] SBflWMctt, if tr-^3fcSrEft 

rev h*mf&-rz>zbtc£<>xmn<Dm»&noo £ 

[0012] ft*. H19^i- J: o t£y*4 x ? l ^rlS^ 

3 G H20(c*5V^"C. 61tt**^yK"C. ^Hffci— if* 
4r»a-t-6U— 5P*«»62, bf-A^^y 5/^63, X/ 
4^64, ^-65, »»U^X66Rt/2 5>«3t:*ftJ«67 

[0013] -r#fc>*>, 1f««S62d»6<om*tr- 

o-cv^So f s *«»62^^om*tr-^3ttt. tr- 
;i/4«64Rt^4tol^X66Sr^L-C 
ttifcLfcT^;** lJiialirtfcSiv ^:<OKIt*tt»*^ 
^X66, A/ / 4«64^t/tr-^^^ p y y^63«r^U"C 2 

ftoWS, 2 5>W*«fti*67tt, r^M(D^ 
rftlc»«LrS*BB^¥n«^— #03**^678, 67b 
«fcRU *^*g*«*e7a, 67bt»»*SttSI»n« 

[0 0 14] U—iFK^>r^68(CfiANDlHlK690tfci* 
3fls««*n, r<OAND|iIK69tc:ttia««a^/W-x&t^ 

-*§-tr&«9, f»x.tfjE«|Hr— Ktf>£#IS w l* . 
KOfc*tt "0 W ir&So 

[0 0 15] S3fc*^67a. 67bO*ttJ*tt, *ix*h/if 
^/P*— /uKle]8g70a, 70btcft^^tb5 o if^:/^* 

-^KEiK70a, iQb\mmmmmm^^ M o- 0$ 

ft* mm Sr^-zV'Ki-So ^V^/w*-ywKHK70 
a, 70b(Z)#-ai^fi> ^tb^tLT^-n^^^ ^^71a, 71b 

:/72fc:tt:§3feig^67a, 67b(D#m^^ % T^n y 
^71a, 71b<DPffl|^Lr^tb^tt^$tb5o T^o 
^^-Y^^71a, 71b«mJia^e— KMiff l^Ct^ 



(4) ^P^p7-2 9 17 9 

[0 0 16] «*«<0«ifp«:«W^S. *i\ « 

li*62^bS^tr- ^36*60**^ tn^^U^X 
66{ci:oT^^^^ l_LM*S&£i*:5o ^co£#, ^ 

«***P«67^W3&**t-C. ::t*tli^tt^I 
-*§-<fc&<9, S3e*«7a, 67ba>fc*ft^jftW;*S*t5o 
[0 0 17] m2m, «*o«*lB»36»e:43JtSia« 
nMB/<^fc. ^5fe^^67a *fctt67b OWMWy 

Br5&Z>*>r ^ ^^/T*ANDlHlSS69^p21 (a) 

^i~^o ^> ±EIE«tf— A^lc^s^-f l 

d^<DR»3t^S^f&^ s . H21 (b) ic^-TRO^^ 

A-K[Hj&70a. 70b^fc1E»««^/w 
^^fp^P^n^Oi?, if v^/i^^— /v- KlU&§70a f 70bfi 

>^^-^K^fTt>tt, nj2i (b) topommonzzm 

30 flrftfiFtSo rttJci;*9if^>ru^-/wKlBlK70a. 7 

[0018] If >zf/V7fr~ /U KIU^70a, 70bc^)#m^{f 
^rtt^T^n^-fiy^la. 71b^b"CH» 
T^72— H»T>-^72tt. T^-u>/x^ 

5/^7ia, 7ib<Dtti^cDii5)'^^or vvy^z/ymmm 

[0 0 19] EftbytfllfftSrS^-rSff^^E— K 

coa^> ^-K«Mft»#dS "0 M tf£*)^ ANDlU8g69 
^ li^-MrHC^^H^ "r^n^>f >^71a, 

71btt-t^HP««cHi:s 0 ^^(-J:«9, 5**^67 
a, 67b<Z>«-m^ft^r^a^^2/^71a. 71b^b 
■CB:»^»T^^72^tb^«3(&Sns <t 5 l-fc 0 , 

iu^ufcta^- K^i^ t mmmw^&x^mr > 

a, 70bS:fflv^<TtlE«^~KtH«(c§g3£bfch^ 
50 [0 0 2 0] £A±(D£ oiC, #^Bg64-1856-§-^#tc^ 
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[002 1] 

[0 0 2 2] — ;*r, 02OfC^#<kBg64-1856#^«U: 
[0 0 2 3] it i^^^u^— /i^KIUS^comj^OT^ 

[0 0 2 4] aS?JC, t^^/M* — KlnJS§<Dffi;^;r;&^ 

[0 0 2 5] #3BW«\ ±5ELfcJ:5ftra«^S:«¥tHr 



W WBB¥7-2 9 17 9 

[0 0 2 6] *|g^Offioafi«jtt, R*>*!7 — mfe&CD 

[0 0 2 7] #^0>MfcteO@ftfcJ:, K»«F^fB<ftfl» 
#^A* K*5V*T?W£ A#G>RJttfc: «fc 5 

[0028] *&W<n-$zicm<nnmz, V>"7j)s*—jv 

So 

[0 0 2 9] 

[^M^^-TSfc^co^] fgilSW (»*gi) (c 

#ik fc. <fc 5 »J» jE-t" 5ijE#g!!iiSrfifcfe©-C* 
[0 0 3 0] (»*«2) ^«5lf»IEfi^S 

fi^jw k gHg $ tiit 2 k mi** ^ati- s m 

[oo3i] ^3^0^ (»**3) itmzmmmmmw 

Wet &ffizL.tci)<DXhZ> 0 

[0 0 3 2] m4mw (W*«[4) ^ff^MNIBMKB 
50 4 5HMlP*ait(iitfc©'efc5 0 
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[0033] $5 «h (»*® 5) {mzmm&mmm 
* - a> e> »v ^i**a>'* y - tcsf£ lis u 1 ^ 

H«rt t ft S*/h0V*!7 - £ ft 5 <fc 5 «|v*SMt#tf>'< 
y ffllfrr z> mw^wt t &ffi x. ft h <D £ o 

0 (if ^6) Ul^£l##iSliKH 

Halt**)'* 17 — a> & &v v — icm» isWxtm 

iM8ttft<zv*!7— pl3£jgfflK*s^T, Rl**o*:#S35S 
/h<z>^!7— £ ft 5 J: ? ^Sftv^flMt*o/-«!7— 

[oo3 5] mum (»**7) ic«*i»«ie«3s« 

[0 0 3 6]«88W (»*«8) fcl«5tttfMa«£» 
[0 0 3 7] 

^-{cS % #J»#gtos»v >J&tt#^ 17 -lc*H- 5 Sft^ 
[0 0 3 8] ®2»WO«aiaftK»-*)oTtt. ISA 

[0 0 3 9] »3*W<0««ia»K«tC*)o-Ctt, IB« 
gS^^^c2fi<0^^^^^bfcM-§-^5^. flSIt 



(6) #i¥7-29 1 7 9 

70 

[0 0 4 0] *4««o*«Bft8Bi:ifcottt, IS® 

70 [0 0 4 1] »5»MOflr#IE»3g«^feoTtt, SiV^ 
H8tt*cD^ !7 — S: *> C bfcttffi-caWfc * 

b a> C #>tS:^ L fc W#^f*l t ft 5 */J><£>'* 17 - i: ft 5 <t 
20 [0 0 4 2] »6|SWO«aiB«3fiK«CfcoTtt, 

/htt^»LT*>b^Cit)RSbfeW*llrt tftS*/hco 
^ 17 — ft 5 J: 5 K&v ^^M^<7>^^ y — &ffl Wir 5 co 

[0 0 4 3] »7»W<7>««lE«ft3fi«^*>oX^. IB» 

[0 0 4 4] »8«MO««fB«$l«^*>ortt. ^> 
[0 0 4 5] 

V^-C^rft:M(-lftWi-So ft*^ KToSafi«|"Cfi, 

^$tt5t>OT*fiftV\ 
50 [0 0 4 6] Hjjfiftl 1 . !U1 ttHlfiW 1 <D7ti y^@B 
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? i<omftmiztti,mftKm&£thT^z> 0 27. 28^1 

vX&»20fc21 f I V3Elft»22t23^e>o«-!S-SrJD* 

^"Ci£&-<>53fe^!7— 0J^itc^V^ P PC l{f#, P 
PC2«#Sra*-r5*0HL»-CfcSo 
[004 7] 0 1 (C^5V>T > 30^<jU^m^m^X\ ^ 
^13^P>OEFM{t-i-^^, HI 3 (f) , (g) 

s p 1 nt^^r y^2frt><Dm%$yts<y— %m 

»t5DG«f {cS^5V^«»«:a Wfc t, PPC1 
«*i:PPC2«ftS:»3m PPCSf^n 

32, 33**1*- >-X/w*— /u KIUK (j£*t, rs/ 

Hj T\ SP1, SP2{c|^ittppcjf 

[ 0 0 4 8 ] 34fAJfc«*T\ \fv*Ty7 2frb<nmii 

*m^m&^ttifc-fz>ppcim-&t& OUT. 
rpPCWjf^j bVfiTZ) T?fe5S/H32^m^OiE 
ASrHHISUi-So 35ttJfc*»|»*-e, SPi^JBLTJt: 

Lr«*«3Hca*-t--5 0 
[0 0 4 9] S/H33f^t: 0 5/^r y^2**fe <£>mtt*^ 
!7— ^v^^tc^-r^p PC{f-^|g (J^T> Tpp 

cs«fj <hvN9) ^m^j-r^o 36iippcsitt^ 

fcPPC Sft-g-SrP PCN{f-§-£ LTfcH2Ji-5BfcJMrT? 
fc£ 0 37f±|3k*3&36a>e>tf>P PCNitl:7 f -f *J9 M» 

(KT* r ad c j 3) -cfcSo 

[0 0 5 0] ftfc»f^^oVNTttWi-5o 

*JS*LfctS*£S« (HI 7) £H3— 
5 0 iEfttO^-f 1 *>&0>£iJi%r*„ 0 3 (b) (c 

[005 1] RftS*t*:|Bft/<l7— T?fB»SrR!*6i--5 
ir x S/H32, 33ta#*SPl, 



(7) *fBH¥7 -2 9 17 9 

72 

tSo PPCWjfffi, ltcSV^SrJRUWLT 

«9, Wrac«c43JtSPPC lft#<7)fit PPC2iS-§-0 

tSKLT P PC Sfifici8^4t5. 
[0 0 5 2] " T\ 0 3 (c) - (e) M^Ti 9 
SSmC^43*t5PPC lftfWPPC 2m^(D 
10 I<t^>L^^< > PPCW^^LIEOiliJiCl^teL 
TV^£i-* 0 ifc«*34J4A*«#"C«>SPPCW«* 
j&SjE-CfcSOT? "H w £tt#ih3o it*«y»»35fi. It 
©5^34^>^0 "H M ^/W*3£:£(hJ&&30^£>OS P 1 
^tc:jcBi(iLT*3S«31{c^it5PPC l £PPC 2 £tf> 

i"So t5^PPCWftfofifHfiTU A^<feC£ 0 
-H(c:jtS»LrJtttS34tt "L" SrffljfcU Jt^fHfV^ 

35fi«H«31^d3*tS«acit*aS:±#Sli:So 

«3*Jfc*att\ PPCWgW(^fi;/^j| a0 

[0 0 5 3] PPCSfK^te, JB|||BlC*5tt5PPCl 
«^£PPC2«#£0>«»fcspao ^S»tat 

U rtl^J6 CT P P C N«f t^ftt 5o PPCNft 

ppcN«-s-«>«j&stfta$tbSo 

^ixfc^ft (ct^o T P P C htm^mticfc C T 

[0 0 5 4] 2 . HI 4 frjfc&mtO&NM 2 <D7*u 

Xh*), P P C Hf ^ ^ P P C 2 ff f ^ 0H$rm t , 
PPCMf^«o 39r4*«C»-e % pv^BBWJfc^J: 
^#^nsppcwfi-i-u-<yp^VN^tt3fc(c:*tjc6;i--5 

W^/MC*f«U PPCS|ftmii5»«M 
PCfifiOFSfif^lllItSo 

^ [0055] ^^cibf^{cov^T^i-^ 0 3ftv^*t*«- 

Mt5 P PCM^$tt5§ftM^, l3V^*t5fe 

tub, -^>r = >8^fc<o9Stv>flaW3fe^i7— (7)ts#r*r<D 
«u pp c«-^^*Dif»4o^T*p*-rs rtia^ 

i»^PP C S«-^$r#TV^6o 
[005 6] ±E*Jfi« i J&rfW&m 2 iC4oV >rti, IE 
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it 0 L*>U HBRicj±H3 (b) t£*5#5&raA + Ba* 
J: p ^iv^W^itS S P 2 (DM^rWJ t, W)fc<D 

[0057] ±mmmm i ^tc^mmm 2 ic&n- ^pp 

cjf-^lci^^-c, p pc lim^b ppc 2iB-^t<Dit^ 
PPCjf^U ^v^#t^i7-^»J^5r 

^■c&So 

[0 0 5 8] g|J£#J 3 . m 5 tt^&fc^J 3 co^n ^ ^ (ej*§ 

m 7 nmmm 3 ic&tfzm^&j&mxhZo m 5 
m^b, i7 (d) [CTjk-r^^ ^^vx^^v >^ 
iuppcis^fy/yy^u ^^r^^tc^ 

mEE^^-r6 0 43fSS/H42^bcQPPCS{f-i§-2:T ? 

fcSo 

[0 0 5 9] gl6K:;fc>V^ ftfi^$&3§A, B^C, D 
£;h/r^S#S A , BflSjfeffiifcfeu C, D*5*3t«*^ 

T'fcSo ft*5, H6<D>^i3y^I5lKia-ett, 4fiC05feH 

[0060] mmm^o^xm.m-i-ho mn^fm 

EFMfe^T*-**^ ia»&G>R«t*W:B7 (a) - 

(c) ^i-jK^^p— t*5o I7to^, mm 
a t?fi tr y ^ r s> ^ 2 e>r * ^ 1 ^<omtt3fc^^ < 
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50 ^g3te*^^b<^>«^s<5v^T»v^fiB^^3teo^l7— w 



-9- 



77 

[0079] f&4&m\z.*.titf:. m»mftfrb<DR*tyt 

WMMrlBtt-e**. 

[0 0 8 0] *5»WJdJ:tttf, Sftv*HBit3ft^'*!7— 5: 
0«#fnKSr«t«FT*# S G 

[0081] me&mfcxtiti, m^m&yt<D'<y—& 

[0 0 8 2] *7»WJ-J:tb^ E»«Fl-»?>n5Rlt 

-tftH£*2c^fcre#s 0 
[0 0 8 3] *8«WlcJ:^tf, KftWMc. SSv^lt* 

X\ f K0K^^t^ 

So 



(10) ^¥7 - 2 9 17 9 

mi] i ©*«atti«)^p y 

&0-cfcs o 

[132] HJSWI 1 O W«HBfldfiClC«3 lt« ^2/ FT 

[0 3] |?JBi0l|lo«*|Bft3S«ojRjgH-c*>So 
[B4] *»Wo^jKW2(OWaiB«36«^Xcry^isI 

[B6] Sm«3©««IB^«fc43lt6^5r KT^ 

[0 7] mmm3<Dffiiimmmm<o$iJ&mx$>z>o 

[19] *»W(0|llfeW4 0l»*flB»l6«^Xi3y^lHl 
[|U1 0] 3116*114 0*H84t^!7 — t P PCNfs-^CD 

20 [hi .1] *z&m<DmmM5<Dmm^mmw.^&rtz> h 

So 

[H 1 2] ^^l5{C43ttS|E^tf#^^^> 2^#| 

[Ell 3] 3aB«5lc*3lt6*^/^*— /V' KftiJfKft-^- 
[014] *38W<oSll6« 6 (Z>««ia«*«tii*5JtS b 
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